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ABSTRACT 
 
The government of Uganda is currently decentralizing many of its services 
including those directly related to agriculture and the environment. Non-government 
organizations (NGOs) and community-based organizations (CBOs) are being asked to 
take the lead in the provision of government services such as agricultural extension 
during the transition to demand driven fee-for-service.  This paper explores the role of 
government programs, NGOs and CBOs in the adoption of land management 
technologies.   
We find that government programs were better distributed throughout Uganda and 
were more likely to operate in poorer areas than NGOs and CBOs.  This raises the 
question of whether or not incentives should be provided for NGOs and CBOs to locate 
or evolve in less-favored areas. Our analysis of household level involvement in 
organizations between 1990 and 2000 indicates that female-headed households, 
households with higher proportions of women, and households with higher levels of 
natural resource dependence were more likely than other households to be involved in 
organizations whose main focus was not agriculture or the environment.  We also found 
that social capital is an important determinant of organizational participation.   
The results of our analysis indicate that the presence of an agriculture or 
environment focused program or organization at the community level had a negative 
effect on the adoption of animal manuring and a positive affect on the adoption of 
pesticides.  This suggests that spillover effects of programs and organizations may be 
greater for technologies that have short-term benefits, and which require some degree of 
coordination to be most effective. Household level involvement in an agriculture or 
environment focused organization had a positive effect on the adoption of inorganic 
fertilizer and mulching. Adoption of land management technologies such as manuring 
that yield longer-term benefits apparently do not spill over to non-participants in local 
programs and organizations. Thus, direct involvement of households in programs and 
organizations that promote such technologies may be necessary to ensure technology 
diffusion throughout communities.   
This information may be taken as an indicator of the effectiveness or impact of 
agriculture and environment focused organizations in Uganda, and should be considered 
in the broader context of the government devolution of services to NGOs and CBOs.  Our 
findings indicate that careful consideration needs to be given to the potential for NGOs 
and CBOs to fulfill the roles traditionally filled by government programs in the context of 
land management.  The limited impact of agriculture and environment focused 
organizations on technology adoption is discouraging ￿ though may be linked to the 
limited profitability of technology adoption in the short-run.   
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1.  INTRODUCTION 
Governments are devolving service and infrastructure provision, regulatory 
authority, and decision making in many developing countries. Market reforms and 
structural adjustment policies devolve the provision of services and infrastructure to non-
governmental organizations (NGOs), community-based organizations (CBOs), and the 
private sector (Farrington and Bebbington 1993; Pender and Scherr 2002; and Uphoff 
1993).  The transition from the provision of extension services, input supply, rural credit 
delivery, regulation, and other aspects of natural resource management from centralized 
governments to alternative institutions may have significant implications for the capacity 
of smallholders to sustainably manage their resources.  As land degradation is a persistent 
and worsening problem in many developing countries, particular attention will need to be 
given to facilitating decentralized institutions that promote increased adoption of 
sustainable agricultural practices. Sustainable land management is central to rural 
development and generally leads to increased incomes, food security, and decreased 
poverty.   
Uganda presents an interesting opportunity to analyze the challenges and 
opportunities for institutional change in the face of government devolution and increasing 
land degradation.  The government of Uganda is presently decentralizing many of its 
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services, including those that are directly related to agriculture and the environment.  
There is considerable evidence that land degradation in Uganda￿s rural areas has been 
increasing and will continue to do so.   Average annual soil nutrient losses of more than 
70 kilograms of nitrogen, phosphorus, and potassium (NPK) are among the highest rates 
of depletion in sub-Saharan Africa (Stoorvogel and Smaling 1990).  Analysis of 
community perceptions about changes in natural resource conditions since 1990 indicates 
that the availability and quality of cropland, grazing land, forests, and woodland are 
perceived to be decreasing throughout the country.  Soil fertility is perceived to have 
significantly deteriorated, and soil moisture-holding capacity and erosion problems are 
worsening.  Natural water sources and the biodiversity of plants and animals are also 
perceived to be deteriorating in availability and quality (Pender et al. 2001).   
Land management policy in Uganda is currently being shaped by the Plan for the 
Modernization of Agriculture (PMA), the Poverty Eradication Action Plan (PEAP), and 
the Decentralization of Public Service Reform Plan. One of the main goals of the PMA is 
that all activities related to agricultural production, agricultural processing, trading, the 
input supply and the import/export of agricultural produce will eventually be carried out 
by the private sector (MAAIF 1999). However, given lags in the time it takes for 
effective private sector intervention, non-government organizations and community-
based organizations are being asked to take the lead in providing these services in the 
medium-term, with the goal of privatization of services by 2020.   
The primary objective of this discussion paper is to characterize programs and 
organizations in Uganda and to determine whether community and/or household 
involvement in programs and organizations is influencing household level adoption of  
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land management technologies. If community and/or household involvement in programs 
and organizations have an observable impact on the adoption of sustainable land 
management technologies, then there is a case for providing incentives to encourage their 
development and sustainability.  In particular, less-favored areas that have traditionally 
been serviced by few programs and organizations may be key areas for the promotion of 
organizations.   
This paper is organized as follows:  the next section provides a brief historical 
review of the roles of programs and organizations in Uganda from the mid 1950s to 
present.  The third section describes the study area and survey.  Using survey data we 
characterize programs and organizations that operated in rural Uganda between 1990 and 
1999.  The fourth section provides a conceptual framework and econometric analysis of 
the determinants of programs and organizations and their impact on the adoption of land 
management technologies. We conclude with a discussion of policy implications 
emanating from the study.     
 
2.  NGOS AND CBOS IN UGANDA ￿ A BRIEF HISTORY  
Organizations including indigenous NGOs, urban associations, trade unions, and 
cooperative societies such as the Ugandan African Farmer￿s Association enjoyed relative 
independence under the colonial government (Mamdami 1993).  However, the newly 
independent government of Milton Obote was quick to impose government regulation of 
cooperatives (Cooperative Societies Act of 1963), and the regulation of trade unions 
(1970 Trade Union Act), which resulted in the formulation of a single state run 
cooperative and a single trade union in the early 1960s (Hyden 1983).  Although a 1973  
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decree restored the autonomy of unions, organizations were unable to function effectively 
under Idi Amin￿s regime.   
Government programs dealing with agriculture and/or sustainable land 
management also failed under Obote and Amin.  Agricultural research and extension 
services collapsed in the late 1970s (ISNAR 1988).  Smallholder cash crop production 
was seriously affected.  Food crops that could be sold in local or regional markets 
replaced cotton production, and coffee survived due to the smuggling of produce across 
borders by an evolving network of private traders (Brett 1991).     
Throughout the 1970s and 1980s only a few international NGOs functioned in the 
country providing disaster and relief services, and indigenous NGOs had very limited 
reach (Dicklitch 1998).  During this time the most outspoken rural voices were churches, 
who in addition to acting as human rights watchdogs, provided assistance to meet basic 
social needs.  Churches also became increasingly involved in the provision of basic 
health and education services as the economic collapse of state services worsened in the 
early 1980s (Nabuguzi 1995).   
When Musuveni took over leadership of the country in the mid-1980s, rural 
infrastructure was in serious disrepair (Howes 1997; Brett 1991; 1994). However, 
economic, social, and political change was rapid under Musuveni￿s National Resistance 
Movement.  The implementation of structural adjustment programs that emphasized 
market rather than state delivery of services was the focus of the new government.  In 
addition, donors, self-help organizations, NGOs and others arrived to assist with 
rebuilding the country (Dicklitch 1998). Uganda￿s relative success with structural 
adjustment led to growth in real agricultural GDP of 4 percent per annum between 1987  
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and 1997, while real manufacturing GDP averaged 16 percent growth (Belshaw, 
Lawrence and Hubbard 1999).
3   
In the late 1980s, during the first structural adjustment phase, the National 
Agricultural Research Organization (NARO) was formed.  In addition to a strong focus 
on agricultural research, NARO took on the responsibility of organizing and training 
extension personnel to service the rural areas (ISNAR 1988). Land distribution and 
tenure rights were also significant issues.  Throughout the Amin years the elite 
appropriated large tracts of land and evicted occupants without recourse, resulting in 
common lands and forest reserves being invaded by squatters (Brett 1991).   The new 
government assumed responsibility for monitoring and protecting common land and 
protected areas as foreign NGOs, indigenous NGOs, community organizations, and 
cooperatives reorganized.  
The current framework of decentralization is providing an enabling enviroment 
for NGO activities.  The National Agricultural Advisory Service (NAADS) is an example 
of one of the five central initiatives of the PMA that will rely on NGOs to provide 
demand-driven fee-for-service extension services to smallholders within three to five 
years, and until the service provision can be fully privatized.  Proposed requirements to 
align government policy with NGO mandates will make the transition to fee-for-service 
extension smoother ￿ but may also limit the previously independent scope of NGOs 
focused on natural resource management.     
Community-based organizations are much less formally organized in Uganda and 
generally grow out of an identified need within the community.  CBOs are not registered 
                                                 
3 Growth rates can be compared with real average annual rates of growth of 4 percent for agriculture and 8 percent for manufacturing 




unless their activities go beyond the needs and services of the immediate community.  
Given the absence of a registration system or any formal requirements at the district level 
to document their presence, information on CBOs is scarce and their numbers difficult to 
estimate. CBOs have the potential to reach policy makers by communicating their 
message through the established Local Council (LC) system, or by directly lobbying their 
Member of Parliament.   
3.  RESEARCH METHOD  
We investigate the presence and roles of programs and organizations and their 
influence on the adoption of sustainable land management technologies using data 
collected from a series of surveys (community, village, and household level), conducted 
between 1999 and 2001.  Community level characterization of programs and 
organizations is based on a survey of 107 LC1s (local councils comprised of one or a few 
villages), and villages from throughout most of Uganda conducted in 1999/2000.
4 A 
random sample of LC1s was stratified by agricultural potential, market access and 
population density.
5   
Agricultural potential classifications are based upon average length of growing 
period, average rainfall, maximum annual temperature, and altitude.  Six zones were 
identified, the low and medium potential unimodal rainfall areas at moderate elevations 
(much of northeastern Uganda, and parts of northern and eastern Uganda), the low 
potential bimodal rainfall area at moderate elevations (lower elevations areas of 
southwestern Uganda), the medium potential bimodal rainfall area at moderate elevation 
                                                 
4 The original sampling frame excluded most of northern Uganda. Community, village, household and plot level surveys are currently 
being conducted in this region. 
5 Due to security threats in the western part of the country during the time of the survey, some LC1￿s drawn in the random sample 
were dropped.  
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(most of central and parts of western Uganda), the high potential bimodal rainfall areas 
(Lake Victoria crescent), the high potential bimodal rainfall areas of the southwest 
highlands, and the high potential eastern highlands (Sserunkuuma et al.2001).  Market 
access was classified using the measure of potential market integration estimated by 
Wood et al. (1999), which is a measure of travel time from any location to the nearest 
five towns or cities, weighted by the population of the towns or cities.  Areas with high 
market access include most of the Lake Victoria region, the southwest and eastern 
highlands, and parts of the north and west that are close to major roads or towns 
(Sserunkuuma et al. 2001).  Population density was classified based upon parish level 
rural population density in 1991, where greater than 100 persons per square kilometer is 
classified as a high population density region (Ibid). Both highland (elevation greater 
than 1500 m.a.s.l.) and lowland sites are represented in the sample.   
One village was randomly selected from within each LC1. Respondents were 
groups of approximately eight to fifteen LC1 or village members selected to represent 
different ages, occupations, and genders. Data on programs and organizations 
encompassed all programs and organizations present at the LC1 level and below. 
Household surveys were conducted during 2000-2001 with four or five randomly 
selected households from within each LC1.  The household heads as well as other 
members of the household actively engaged in household decision-making were 
interviewed.  Data on household level involvement with all types of programs and 
organizations were collected. Information on sustainable land management technologies 
used by the household was also collected in this survey.  We have a sample size of 451 
households.    
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CHARACTERIZING PROGRAMS AND ORGANIZATIONS IN RURAL UGANDA 
Types of programs and organizations  
Programs are characterized as institutions associated with the government of 
Uganda. Programs are unique in their ability to evoke the authority of the state to levy 
taxes, and prohibit certain behaviors by implementing and enforcing laws (Uphoff 1998).  
We divided organizations into two categories. Community-based organizations are those 
that evolve and are administered, financed, and managed at the local level. Community-
based organizations are not registered with the government. Non-government 
organizations include both international and indigenous organizations established to 
provide services to communities or districts. They are autonomous and are required to 
conform to the government￿s regulatory requirements regarding registration and 
reporting.     
We examined community level presence of programs and organizations between 
1990 and 1999 focusing on the number of each type of program or organization present 
in each community.  We also considered household level involvement in programs and 
organizations, where household involvement was defined as any member of the 
household participating in the program or organization between 1990 and 2000 (Table 1).  
At the community level NGOs were the most common type of organization with an 
average of almost one NGO per LC1.
  The bimodal high and low rainfall zones had the 
highest average number of NGOs present per LC1. These areas, including the Lake 
Victoria crescent and the southwest cattle corridor have good access to roads and 
markets, which may influence why NGOs operate in these regions.  The lowest average 
numbers of NGOs per LC1 were found in the medium potential bimodal rainfall and 
eastern highland zones.   
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The average number of government programs and community-based 
organizations present in sample communities was approximately equal.  The highest 
average number of government programs was found in the bimodal high potential areas, 
which are close to the urban areas of Kampala and Jinja.  The unimodal areas in the north 
and east had the second highest number of government organizations.  Conversely, the 
southwest and eastern highlands had very few government programs. Community based 
organizations were most common in the southwest highlands, in sharp contrast to the 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We found higher numbers of NGOs in areas with good market access, and in 
areas with high population density.  The number of government programs did not vary 
significantly across low and high market access areas, or areas of low and high 
population density. Like NGOs, community-based organizations were more common in 
areas with good market access and high population densities.    Households reported 
being primarily involved in NGOs and CBOs.  Low reported levels of involvement in 
government programs might be due to the fact that most government programs are 
infrastructure related.  Though these programs may have required labor inputs from 
households, the households themselves were unlikely to perceive this as ￿involvement￿ in 
the program.  
Approximately 15 percent of households reported having at least one member 
involved in a non-government organization at some time between 1990 and 2000. These 
organizations include both externally organized (for example, CARE, African Highlands 
Initiative, World Vision etc.), and locally organized groups that were registered as NGOs. 
The unimodal and bimodal highland areas had the highest levels of household 
involvement in NGOs with approximately 20 percent of households reporting 
involvement by at least one household member.  The eastern highlands also had a 
relatively high level of involvement in NGOs, which contrasts with very low levels of 
involvement in community-based organizations in this region.  Over 80 percent of 
households in our sample were involved in CBOs between 1990 and 2000, with almost 
all households in the southwest highlands being involved in a CBO.  The proportion of 
households involved in NGOs and CBOs was higher in more densely populated areas and  
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areas with good market access.  These findings are consistent with community level data 
on the presence of programs and organizations.   
The general picture of institutional presence in the sample communities is that 
government programs, NGOs and CBOs were well represented in the bimodal high 
potential areas close to urban centers. Government programs, NGOs and CBOS were 
poorly represented in the highland regions with the exception of CBOs in the southwest 
highlands.  The absence of significant differences in the presence of government 
programs between high vs. low market access areas, or areas of varying population 
density indicates that government programs were relatively unbiased with respect to 
investment in less-favored areas.  Higher average numbers of NGOs in areas with good 
market access and high population densities may be due to the lower transactions costs of 
operating in these areas and contacting potential participants, higher potential economic 
returns to organizational activities, and the potential for impacting a greater number of 
people. Our finding that CBOs were more common in areas with good market access may 
be explained by better access to information about how to organize and the potential 
benefits of organization, as well as ease of organizing when community members are 
located closer together.    
MAIN FOCUS OF PROGRAMS AND ORGANIZATIONS 
Programs and organizations in rural Uganda operate in a wide variety of sectors. 
We consider both the proximate and underlying causes of land degradation to categorize 
programs and organizations, and to identify their potential relationships to sustainable 
land management.  The proximate causes of land degradation include natural factors such 
as soil type and climate fluctuation, and unsustainable farming practices such as  
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decreased fallow periods and the cultivation of fragile lands.  We hypothesize that 
programs and organizations focused on agriculture or environment related topics such as 
tree planting, or the distribution of agricultural inputs are likely to have a direct effect on 
the adoption of land management technologies (Table 2).  Programs and organizations 
also focus on issues such as population pressure, poverty, lack of infrastructure and 
services, lack of access to credit and the provision of social services.  Though the goal of 
these types of programs and organizations is not to address the issue of land degradation, 
they may have an indirect effect on the adoption of land management technologies.   
In approximately half of the LC1s in our survey at least one program or 
organization focused on agriculture or environment related issues during the 1990s 
(Table 3).  Agriculture and environment programs and organizations were most common 
in the high potential bimodal rainfall areas.  Surprisingly, there were very low numbers of 
these programs and organizations in the highland areas where land degradation is a 
particularly serious problem, and in the medium potential bimodal rainfall areas.  
Approximately 30 percent of the households in our survey reported involvement in an 
agriculture or environment focused organization.   Above average levels of involvement 
were found in the unimodal rainfall areas (42 percent) and in the bimodal high rainfall 
areas (34 percent).  Given the relatively limited community-level presence of such 
organizations in the unimodal zone, household participation in the unimodal areas was 
higher than expected.  
Of the programs and organizations focused on topics other than agriculture and 
the environment, community respondents cited very few with a main focus on credit or 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































infrastructure and services (including those focused on education, health, water and 
general infrastructure)  The highest average number of such programs and organizations 
was in the southwest highlands, which may explain general improvements in health and 
education in this region between 1990 and 1999 (Pender et al. 2001).   
Household involvement in organizations focused on credit or community service 
was most common.  This finding contradicts community level data, which show such 
organizations to be relatively rare in many areas.  It is possible that community members 
did not perceive locally organized credit and savings groups as ￿organizations￿ when 
responding to the community level survey.  Alternatively it could be that the provision of 
credit is the function that many households identify NGOs and CBOs with, whereas 
community leaders may not have identified credit as the organization￿s primary focus. 
The highest proportion of household level involvement in community service focused 
organizations was in the southwest highlands.  The bimodal high rainfall and bimodal 
low rainfall areas also had above average household involvement in community service 
focused organizations.  In general our findings with respect to household level 
involvement in infrastructure and service or poverty reduction focused organizations 
were consistent with community level data on the presence of programs and 
organizations.
6  
Higher average numbers of agriculture and environment programs were found in 
LC1s with good market access or high population density.  Households in areas with 
good market access also had higher rates of participation in agriculture and environment 
focused programs and organizations. Both poverty alleviation and community service 
                                                 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































focused programs and organizations were more common in high market access areas.  
Household involvement in credit programs and organizations did not differ significantly 
with market access or population density. Approximately 50 percent of households in 
areas with good market access and higher population densities were involved in 
community service focused organizations.
 7   
To investigate the effects of programs and organizations on farmers￿ adoption of 
land management technologies, we consider household use of inorganic fertilizer, animal 
manure, incorporating crop residues, mulching, and pesticides (Table 4).  A higher 
proportion of households adopted pesticides when there was an agriculture or 
environment focused program or organization in the LC1.  Rates of adoption of inorganic 
fertilizer, animal manure and applying crop residues were only slightly lower for these 
communities. Having other types of programs or organizations present in the LC1 
appears to have little influence on whether technologies are adopted. Rates of technology 
adoption were higher in all cases where households were involved in agriculture or 
environment focused organizations, most significantly the adoption of pesticides, 
mulching, and applying organic matter. Household involvement in other types of 
programs or organizations (i.e. infrastructure, credit, poverty alleviation and community 
service) also had a positive association with the adoption of all land management 
technologies considered, though to a lesser extent than household involvement in 
agriculture and environment related programs and organizations. However, these 
associations may be due to other factors such as differences in agricultural potential or 
market access, than to participation in these programs and  
                                                 
7 In our sample of 107 LC1s, approximately 21 percent of communities did not report having any programs or organizations between 





organizations.  The analysis in the following section further explores the potential effects 
of organizational presence or household level involvement in an organization on the 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4.  CONCEPTUAL FRAMEWORK FOR ECONOMETRIC ANALYSIS  
We propose six possible outcomes related to the impact of a program or organization on 
the adoption of land management technologies (Figure 1).  We first consider whether the 
program or organization is present in the community.  Our hypothesis is that households located 
in communities with agriculture or environment focused programs or organizations are more 
likely to adopt land management technologies, even if not directly involved in such 
organizations, due to knowledge spillover effects.   
 
                                                                IS THE                                         DOES THE          
                                                              HOUSEHOLD                             HOUSEHOLD 
                                                              INVOLVED WITH                      ADOPT THE SLM 
                                                              THE ORGANIZATION?             TECHNOLOGY? 
 
        Y E S     Y E S  
    Y E S         N O  
 
I S   T H E            N O     Y E S  
O R G A N I Z A T I O N             N O  




    N O      N O     Y E S    
          N O  
 
 
Figure 1: Organizational Presence and the Potential for Land Management Technology Adoption 
 
 
We also expect that communities that have programs or organizations focused on credit 
provision, poverty reduction, and other areas that generally lead to improved incomes and 
welfare may be more likely to adopt land management technologies.  However, this linkage will 




The second decision deals with whether the household participates in the program or 
organization. This decision is determined by the organization if they are targeting households 
that fit specific program criteria, as well as the household.  We explore the determinants of 
household level involvement in programs and organizations econometrically.  As with the 
presence of a program or organization in a community, we hypothesize that households directly 
involved with an organization focused on agriculture or environment related issues are more 
likely to adopt land management technologies.  We also expect that household level involvement 
in organizations focused on poverty reduction, reducing population pressure etc. may indirectly 
affect technology adoption.  Involvement in these types of programs or organizations may lead to 
medium to long-run changes in the ability or willingness of smallholders to adopt land 
management technologies.  However, these longer-term effects may be difficult to discern from 
the limited time period our data consider.  
The third decision is whether the household will adopt the land management technology. 
We estimate a two stage probit model to determine the effect of the presence of a program or 
organization in a community and household level involvement in the program or organization on 
the adoption of land management technologies.   
When there is no program or organization in the community there are two possible 
outcomes in our model: the technology is adopted or not adopted by the household.  Technology 
adoption could be due to interactions with government extension officers, farmer innovations, 
information diffusion through social networks etc. We control for these and other factors in our 
analysis. The framework we have proposed enables us to investigate the direct effects of 




diffusion effects.  Spillover or diffusion effects come into play when a program or organization 
has the ability to affect adoption even among households not directly working with the program 
or organization through diffusion of information. This is very important to investigate as the 
ability of technologies to be widely adopted depends largely on ease of diffusion.  Some 
technologies are more likely to diffuse than others. For example, soil and water conservation 
measures such as Fanyu ju terraces that require substantial labor investments and offer limited 
returns in the short to medium-term are less likely to diffuse easily than low cost, high return 
technologies.     
EXPLANATORS OF ORGANIZATIONAL PRESENCE 
The dependent variables used in our analysis of community level program or 
organizational presence are, whether there is an agriculture or environment focused program or 
organization functioning in the community, and whether there is another type of program or 
organization functioning in the community.  Our analysis includes only programs and 
organizations that started working in communities in 1990 or later.
8  The explanatory variables in 
our analysis include: agroclimatic zone; market access; population; community level indicators 
of welfare and wealth estimated for 1990; estimated community level indicators of average 
education; and access to basic infrastructure and services in 1990.
 9  By using explanatory 
variables based upon estimates of conditions in 1990 we get a sense of the factors that have 
                                                 
8 We use indicators of general welfare, access to infrastructure and services etc. in 1990 as a benchmark. By examining the programs and 
organizations present in communities between 1990 and 1999 we are able to determine how factors in 1990 have contributed to the presence of 
programs and organizations.  
9 We have estimated the proportion of households in the community with each of the welfare, wealth and education indicators by adding or 




motivated programs or organizations to locate or evolve in these communities since then (Table 
5).
 10,11 
                                                 
10 Regressions were checked for multicollinearity using variance inflation factor (VIF).  The maximum VIF of any of our explanatory variables 
was 3.63, indicating that multicollinearity is not a problem in our models.   
11 We take the natural log or square root of our explanatory variables when the variable is more normally distributed in this alternative functional 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We have only one significant variable in our model to explain the presence of 
agriculture and environment focused programs and organizations.  The finding that 
distance to a tarmac road is negative and significant is consistent with our descriptive 
analysis and indicates that agricultural and environment programs and organizations are 
associated with good market access.  Given that we have few significant variables, our 
model may be failing to capture some key explanatory variables or these programs may 
not be well targeted.  The model better explains the presence of programs and 
organizations that may influence the indirect causes of land degradation, though most of 
our significant variables are only weakly significant.  We find that such programs and 
organizations are less likely to occur in the bimodal medium rainfall and eastern highland 
regions. We find that programs and organizations are more likely in more populous 
communities, and also where housing quality (measured by the proportion of people with 
a metal roof) is lower.  We also find that these programs and organizations are more 
likely in communities where the proportion of school aged children enrolled in secondary 
school is higher ￿ suggesting a linkage between education and organizational 
development.  Finally, we find that programs and organizations are more likely where 
access to basic infrastructure is further (in the case of roads), but where access to 
resources is better (with respect to access to fuelwood). Such programs and organizations 
appear to focus on less-market connected and more resource abundant communities.   
EXPLANATORS OF HOUSEHOLD INVOLVEMENT IN ORGANIZATIONS 
Household level characteristics determine whether households will be involved in 
organizations. The dependent variables for our probit regressions include whether any 




environment focused organization, or any organization with a focus on topics that might 
influence the indirect effects of land degradation, between 1990 and 2000 (Table 6).  Our 
explanatory variables include the human, social and physical capital of the household.  
Indicators of human capital include the education level of the head of household, whether 
the household head is female, the number of males and females in the household, and the 
age of the household head.    We consider religion and ethnicity of the household head, as 
well as whether the household head and spouse were born in the village they currently 
reside in as indicators of social capital.
12  We use estimated acres of land owned or 
operated by the household in 1990,
13 the number of bulls and cows or heifers owned by 
the household in 1990, and whether the household owned a radio or bicycle in 1990 as 
our proxies for physical capital.   
                                                 
12Social capital refers to features of social organization such as networks, norms, and social trust that facilitate coordination and 
cooperation for mutual benefit (Putnam 1995).  In our model, religion and ethnicity of household head are proxy indicators of social 
capital, whereas indicators of physical and human capital are actual indicators.  




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































We also consider whether the primary or secondary source of income of the 
household is dependent upon farming or some other natural resource based enterprise (for 
example fuelwood intensive enterprises such as brick-making and beer brewing).   We 
expect households with a high degree of resource dependence (i.e. those households 
where both the primary and secondary source of household income are related to 
agriculture or natural resources) to be more involved in agriculture or environment 
focused organizations than households less dependent on natural resources for income.
14, 
15   
In general social capital is an important determinant in household involvement in 
organizations. Households where the head is from a dominant ethnic group (e.g. 
Banyankore and other southwest highland peoples), or where the head￿s spouse was born 
in the village are more likely to be involved in programs and organizations.   Human 
capital is also an important determinant in our regressions.  Female headed households 
and households with higher proportions of females are more likely to be involved in 
programs and organizations.  We also find that higher levels of education of the 
household head are positively and strongly associated with involvement in agriculture or 
environment related organizations.   Note also that all households with education beyond 
￿O￿ Level participated in some kind of organization. This is a significant result, even 
though the variable had to be dropped.  We find that resource dependence is positively 
correlated with household level involvement in programs and organizations. However, 
                                                 
14 Our regressions include the total number of households in our survey as we found that households reported involvement in a wider 
range of organizations at the household level than was indicated in the community survey.  We ran a second set of regressions 
including only those households with a program or organization present in their LC1 (in keeping with our conceptual framework as 
presented in Figure 1) and found similar results.  
15 Regressions were checked for multicollinearity using variance inflation factor (VIF).  The maximum VIF of any of our explanatory 




surprisingly this is not the case for household involvement in programs focused on 
agriculture and the environment.     
EXPLANATORS OF HOUSEHOLD ADOPTION OF SUSTAINABLE LAND 
MANAGEMENT TECHNOLOGIES ￿ DO PROGRAMS AND ORGANIZATIONS 
MATTER? 
Whether the presence of an organization in a community and/or a household￿s 
level of involvement in an organization contributes at least in part to the adoption of new 
technologies has important implications for the future role that organizations will have in 
providing an enabling environment for sustainable land management in Uganda.  In our 
final set of regressions we use the adoption of selected land management technologies in 
2000 as our dependent variables. We focus on five technologies that have been adopted 
by at least 10 percent of the households in our sample: use of inorganic fertilizer, 
pesticides, crop residues, mulching, and use of animal manure as fertilizer.  
Our explanatory variables include those factors that we hypothesize will directly 
affect the adoption of land management technologies.  We use the agro-ecological 
potential of the LC1s in which the households are located, as well as market access and 
population density as described in the community level regressions.  We hypothesize that 
the costs and returns associated with technology adoption will be a function of 
agroclimatic factors, as well as access to markets, and population density (Pender, Scherr 
and Duron 2001). We also consider the population growth rate in the community, 
hypothesizing that high rates of population growth may prompt the adoption of land 
management technologies to compensate for land use pressure.  To provide information 
about household level access to infrastructure we include average distance from all 




nearest market. We also consider the average distance from the household to each parcel 
owned or operated by the household.  Travel time to plots as well as the distance inputs 
such as animal manure need to be carried will influence whether households adopt 
different technologies. 
We include several household level variables to describe human, social and 
physical capital.  We include whether the household is female headed, the age of the 
household head, the education level of the household head, and whether the household 
head was born in the village as indicators of household level human and social capital.  
We are uncertain of the effect of gender of household head on technology adoption. 
Female-headed households are likely to have significant constraints on their time, 
possibly making them unlikely to undertake labor-intensive technologies such as manure 
collection. We also include information on the household labor force. We hypothesize 
that larger households will be more likely to adopt labor-intensive land management 
technologies. Asset ownership is indicated by the estimated total area of land the 
household owned or operated in 2000, as well as the number of bulls and cattle the 
household owned in 2000, and whether the household owned at least one radio or one 
bicycle.  Households with greater wealth may be more likely to undertake land 
management technologies that offer medium-to long-run returns due to lower discount 
rates, and less binding cash constraints (Pender 1996; Holden, Shiferaw and Wik 1998; 
Pender and Kerr 1998).  We expect households with low asset levels to undertake 
technologies such as using animal manure as fertilizer - that offer short-run returns.      
Access to both informal and formal credit may be important indictors of whether 




seed, pesticides etc. We hypothesize that access to credit will have a positive effect on the 
adoption of technologies purchased with cash.   Where access to credit is poor, the 
adoption of technologies that do not require the purchase of external inputs such as use of 
manure or mulch may be greater.  We also consider the effect of contact with an 
extension worker in 2000. We hypothesize that contact with extension will be positively 
correlated with adoption of the various land management technologies we consider.   
With respect to land tenure, we expect that adoption of technologies such as tree planting 
that yield benefits over the medium to long-term will be associated with more secure 
forms of land tenure such as freehold (Feder and Onchan 1997).  Tenure security also 
may increase the value of land as collateral for credit, thus potentially increasing the 
adoption of technologies requiring cash inputs (Ibid).  As with the last set of regressions, 
we consider the level of dependence of the household on natural resource related primary 
and secondary income sources. We hypothesize that households are more likely to 
undertake various sustainable land management technologies when their livelihoods are 
more dependent on natural resources.  
Finally, we include the presence of agriculture or environment related programs in 
the community, and the presence of a program or organization focused on the indirect 
causes of land degradation in the LC1 as potential determinants of the adoption of various 
technologies.
16  We hypothesize that the presence of an agriculture or environment 
related program increases the likelihood of the household adopting various land 
management technologies.  We also include household involvement in organizations by 
the main focus of the organization in our regressions. Similarly we expect that 
                                                 
16 To control for endogenous program and organization presence and participation, regressions were run with both actual and predicted 
probabilities of program or organization presence/involvement.  The robustness of the results to use of predicted probabilities is 




households involved in agriculture or environment related organizations are more likely 
to adopt sustainable land management technologies. However, household level 
involvement in other types of organizations may also affect technology adoption.   
Note that we do not include variables related to community level infrastructure 
and poverty in 1990 from our first set of regressions. We also omit variables pertaining to 
ethnicity and religion that were used in our second set of regressions. The variables that 
have been excluded from our two-stage probit model, but that were included in our 
earlier models are instrumental variables used to help identify the effects of programs and 
organizations using predicted values to control for endogeneity of program placement 
and participation.  Consider for example ethnicity ￿ we expect that stature in the 
community is likely to be directly related to household level involvement in programs 
and organizations. As we have already pointed out, organizations may seek out 
community leaders to work with, or leaders themselves may organize groups within the 
community. However, we do not expect social capital to directly cause the adoption of 
land management technologies, controlling for households participation in programs and 
organizations.  Regression results are presented in Table 7.
17   
Our findings with respect to the presence of agriculture or environment focused 
programs and organizations in a community provide limited evidence that they are 
directly affecting household adoption of land management technologies. We found strong 
positive association between the adoption of pesticides and the presence of an agriculture 
or environment focused program or organization in a community.   However, agriculture 
and environment programs and organizations functioning in communities were 
                                                 
17 Regressions using actual and predicted values were checked for multicollinearity using variance inflation factor (VIF).  The 




negatively associated with the use of animal manure. One possible explanation for this is 
that the knowledge spillover effects of programs and organizations may be greater for 
purchased inputs yielding high short-term benefits than for labor-intensive on-farm 
organic alternatives.  When we consider the effects of direct household involvement in 
programs and organizations, we find significant results for two of the five technologies 
we consider. Household involvement in agriculture/environment organizations is 
associated with higher likelihood of adopting inorganic fertilizer (a purchased input), and 
mulching (a labor-intensive organic technology).    Thus, more direct involvement in 
programs and organizations may be required to promote the adoption of land 
management practices.   
We find a negative association between household involvement in infrastructure-
focused organizations and the adoption of inorganic fertilizer. Perhaps such households 
are less focused on crop production and have higher returns to labor in non-farm 
activities than other households.  We found positive associations between household 
participation in poverty oriented programs and organizations and use of mulching and 
pesticides.  We also found a positive association between household level involvement in 
credit and community service oriented programs and organizations and the adoption of 
pesticides.  Such organizations enable poorer households to purchase inputs such as 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































In general, with the exception of organizations focused on agriculture/ 
environment, credit, and poverty alleviation we do not have strong results linking 
involvement in programs and organizations to the adoption of land management 
technologies. However, community survey respondents perceived strong positive impacts 
of several types of organizations on crop production, land quality and livestock 
production.  Additional research is needed to consider the effect of involvement in 
programs and organizations on crop productivity, livestock productivity, and other 
livelihood strategies.  
With respect to the other determinants of adoption of various land management 
technologies we had somewhat mixed results among our five regressions.  In general we 
found that households with higher numbers of male members were more likely to adopt 
organic technologies such as manuring and crop residues. Female headed households and 
households with more females were more likely to adopt inorganic fertilizer.  Households 
with more cattle, bulls, and bicycles were more likely to adopt some technologies 
(manuring and mulching), which supports our hypothesis that wealthier households will 
be more likely to invest in land management technologies characterized by medium to 
long-term returns. We also find that households with extension contact are more likely to 
adopt inorganic fertilizer, manuring, mulching and pesticides.  Education of household 
head, and age of household head have varying effects on technology adoption.  
Households with older heads were less likely to use inorganic fertilizer, pesticides, and 
manure.  Access to both formal and informal credit was negatively associated with 
adoption of animal manure in 2000, but positively associated with pesticide adoption.  




dependent were more likely to use animal manure: whereas households with resource 
dependent primary and secondary income sources were less likely to use pesticides.   
Better market access is associated with less use of some organic practices such as 
incorporating crop residues and mulching, possibly due to higher labor opportunity costs 
or higher demand for such organic materials in places of better access. Higher population 
density is associated with greater likelihood of using fertilizer, manure, crop residues, and 
pesticides, and smaller land area owned is also associated with more fertilizer and manure 
use. These findings support the Boserupian hypothesis of population- induced 
intensification (Boserup 1965).  
 
5.  CONCLUSIONS AND POLICY IMPLICATIONS 
Government devolution of infrastructure and services is taking place in Uganda.  
Of particular relevance to the Plan for the Modernization of Agriculture is the role that 
NGOs and CBOs will play in fulfilling roles traditionally filled by government programs.  
Our analysis of programs and organizations functioning at the community level indicates 
that during the 1990s government programs were better distributed throughout Uganda 
than NGOs and CBOs, and that in general, government programs focused on poorer 
communities.  As devolution takes place it is worth considering how these roles will be 
fulfilled by NGOs and CBOs. Providing incentives for NGOs and CBOs to locate in less-
favored areas may ensure that these communities do not experience negative effects due 
to devolution.  This is particularly important to the delivery of land management 
technologies to smallholders as the Government of Uganda moves towards demand 




identify extension needs and request services will be influenced by access to information 
on technologies and options available to smallholders.        
With respect to household level involvement in programs and organizations we 
found relatively high levels of involvement in credit and community service oriented 
NGOs and CBOs. Fewer households were involved in organizations focused on 
agriculture and the environment.  We found that female-headed households and 
households with high numbers of females were more likely to be involved in 
organizations. Strong female involvement in organizations is encouraging news, and this 
may have implications for the adoption of land management technologies.  If women are 
able to influence household level decision making regarding the adoption of land 
management technologies, then higher proportions of women involved in organizations 
may have positive implications for technology adoption. Recall that female headed 
households, and households with higher numbers of females were more likely to use 
inorganic fertilizer. However, it may be the case that women prioritize education, health 
and/or basic needs ahead of land management.  Our data indicate that high proportions of 
women are involved in community service focused organizations that generally do not 
deal with land management issues.  Further investigation into household level decision-
making regarding technology adoption is required.  
With respect to social capital and household involvement in organizations we 
found that households where the head belonged to a dominant ethnic group were in some 
cases more likely to be involved in organizations (for example, Acholi and Langi in the 
north, and Banyankore and other dominant groups in the southwestern highlands).  Also, 




organizations focusing on the indirect cause of land degradation.   These findings indicate 
the importance of social capital in organizational involvement, and suggest that 
households with weak social capital may be excluded from participation. With respect to 
assets ￿ we found that households with smaller land holdings were more likely to be 
involved in infrastructure or credit focused programs and organizations and more likely 
to use inorganic fertilizer and manure, indicating that they are farming more intensively. 
Households facing land use constraints may be participating in organizations as a way of 
learning about or becoming involved in both farm and off-farm opportunities.   
The results of our econometric analysis of the determinants of adoption of land 
management technologies indicate that the presence of an agriculture or environment 
focused program or organization at the community level had a negative effect on the 
adoption of animal manuring and a positive affect on the adoption of pesticides.  This 
suggests that spillover effects of programs and organizations may be greater for 
technologies that have short-term benefits, and which require some degree of 
coordination to be most effective. For example, technologies such as pest management 
are most effective when a group of households with contiguous cropping fields use them  
(Knox, Meinzen-Dick and Hazell 2002).  Household level involvement in an agriculture 
or environment focused organization had a positive effect on the adoption of inorganic 
fertilizer and mulching. Adoption of land management technologies such as manuring 
that yield longer-term benefits apparently do not spill over to non-participants in local 
programs and organizations. Thus, direct involvement of households in programs and 
organizations that promote such technologies may be necessary to ensure technology 




This information may be taken as an indicator of the effectiveness or impact of 
agriculture and environment focused organizations in Uganda, and should be considered 
in the broader context of the government devolution of services to NGOs and CBOs.  
Further analysis of additional technologies is required to determine whether agriculture 
and environment related programs are positively affecting land management in Uganda.  
One possible explanation for our weak results regarding the effect of these programs and 
organizations on the adoption of land management technologies is that smallholders may 
be receiving training on land management, but not actually adopting the technologies. If 
this is the case, there is a need to evaluate the role and effectiveness of these 
organizations.  There is evidence of limited profitability of many land management 
technologies in Uganda.  Analysis of the productivity impacts of land management 
technologies including the use of inorganic fertilizer, manuring, improved fallows and 
others, indicates limited benefits to adopting these technologies in the short-run (Nkonya 
et al. 2002). This emphasizes the importance of identifying profitable technologies, or 
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